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Subject

PICKANDS MATHER & Co.

Interoffice Communication

Mr. G, A. Wilkin - Chicagb Date  Decesber 10, 1973
WK, J. horwiek Copies (o

The Agreement dated Narch 22, 1960 between Milvaiukce
nclvay Coke Co, and Milwaukes Gas Light Cospany, providing
for the supply of natural gas to Milwaukee Bolwvay Coke Co.
1s currently on a ysar to yesar basis, with an amiversary
date of March 1. Either party may terminate thw Agreement
upon 45 days written notice pricr to the end of any such
anmual pericd. This item appears upon our cslendar and
we merely wish to bring it to your attenticn. In tha event
there 1s anything you wish to bave done with rupoct to this
Agreement, please advise,

RJN/13h

pl: pait o ik
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PICKANDS MATHER & Co.
Interoffice: Communication

Tomr, 6, A, Wilken - Chicago Date pegember 15, 1971

Fromy. g, J. Norwick _ Coples to

Subject

The Agreemont 4dated March 22, 1960 between Milwankee

Bolvay Coke Co. and Milwmukees Gas Light Company, providing
for the supply of astural gas to Milwaukee Solvay Coke Co.
is caorrently on a year to year basis, with an amniversary .
date of March 1, Xither party mey terminate the Agrsement
upon 45 days written potice pricr to the end of any such
anmual period. This item appears upon our calendar and
ve merely vish to dring it to your attention. In the event

. thers 1is wthinsmﬂ-htohaﬂdmuthmttothh
Agreenent, please advise,




Formm 1H &3 8

PICKANDS MATHER & Co.

Interoffice Communication

To 0. A. Wilken - Chicago Date Decemder 14, 1970
3 R. J. Norwick
: From ! Coples to 7. B: Tenss Mlwaclec
- o SSivay
Subject
g The Agreement dated March 22, 1960 between Milvaukee
F: Solvay Coke Co. and Milwaukee Gas Light Company, providing

for the supply of natural gss to Nilwaukee Solvay Coke Co.

is currently on a year to year basis, with an anniversary
date of March l. Either party may terminate the Agreement
upon 45 days written notice prior to the end of any such
annual period. This item appears upon our calendar and

ve merely wish to bring it to your attention. .In the event
there 43 anything you wish to have done with reapech to this .
Agreement, please advise. :

. oo
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£381 GNIENT

fﬂﬁghis_AgpgggS?t made and entere: into this L3t
et g ™ \
day iy June, 1962 amcng Mllwaukee Gas Light Company (nere-
inafter he 'Gas Company"), Milwaukee Solvay Coke

Company (hereinafter zalled "Milwaukee olvay"), arnd Wiscon:in

Coke Company, Inc. {harcinafter called "Wisconsin"):
WITNESSETH:

WHEREAS, under date of March 22, i960, che Gas
Company and Mllwaultee Sclvay entered into an agreement pro-
viding for the Supplyihg of natural gas to Milwaukee Solvay
by the Gas Company, effective March 1, 1960, on the terms
and conditions therein set forth (such agreement belng here-

inafter called the "Agfeement"); and

WHEREAS, wasconsin is acquiring substantialTy a11
of" the operating assets of Milwaukee Solvay as of June 1, 19‘m
and it is the desire or all partier hereuo that Wisconsin

oecome the successor *n ‘nterest of Milwaukee Selvay under

the-Agreemenb

NOW, THEBEFORE, 1n consideratiow of the premises, it
18 hereby mutually agreea-

1. wisconsin:shall succeed to all of the rights anc
obligations of Milwaukee-Sleay under the-Agreement, and shall
be constituted'the fulifand complete assignee thereof, eubjec:
to all of the terms andﬁconditions 1n the Agreement set forth.

2. Wisconsin hereby e;pressly assumes and agrees tc

perform and ablde by all obligations and conditions on the part




-of Milwaukee Solvay to be kept and performed ::nder the Agree-

mant, and Milwaukee Solvay hereby asslgns untc Wisconsin and
ralinquishes In favor of MWisconsin all righte therein.
3. Gas Company hereby =xpressly consents and agrees

to the foregoing assizrment on the conditions set forth above.

IN WITNESS WHEREOP, the partizss have zaused this
Asaignment to be.executed as of the day and ycar first above

written.

MILWAUKEE GAS LIGHT CO-PANY

By Q&AQQM R

Vice President-Sales

MILWAUKEE SOLVAY_COKE COMPANY
/’ 3 -) s
By (ALle! QD ’—)Zf.w,fitw

£1eC, 100 PresTdent
ONSIN COKE COMPANY, INC.

By

President




P

‘,:‘: » \' t'g\, Y

--!.;...u BT A “a- Lot

Milwaukee Solvay Coke Company
311 East Greenfield Avenue
Mil'wavkee 4, Wisconsin

Gentiamen:

This letter confirms our ofier to continue. to sro
service at your place of business located at 311 East Greens;
Avenus, Mﬂvaukee, Wisconsin.

It is our undsrstanding that you agroo to accopt 4l e s
service and purchase and use the same in accordance with ti : ‘ars
and conditions of Rate Schedule Sg-3 (copy atta.chod) and an: :ture
revisions thereof approv.d or ordarod by the Public Service ..mmis-
sion of Wisconsin. .

: Our mutual obligations und.r thi.s agroemont wil. .ontinue
for twelve ¢12) months from March 1, 1960 and thereafter frorm. yeir
to’'year until- tcrmina.tod by eith-r party giving ‘to the’ ther at least
forty-five da.yi' wrimn notic rior to. th. ond o! an

riod : :

Ploa . hdlca.u that this lottor ltatcl our agrcenmut by
ligning two .coplas and returning t.'hom to us. w:lt.hin ton days. The
~oxiginal il £or your: ﬁlo. ' '

Ver ytrul Y. yo{ii:'l._.

By

Cute 33T Lo TIER.
.

oA ully

L '!\m'\vr_‘q_‘r'.\
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Milwaukee Solvay Coke Company
311 East Greenfleld Avenue
Milwaukee 4, Wisconsin

Gentlemen:

This letter confirms our offer to continue to provids gas
. service at your place of business located at 311 East Greenﬁeld
. _Avenua, Milwaukee, _thon-in.

It is our underltanding tha.t you agree to accept such gal
service and purchase and use the same in accordance with the terms
and conditions of Rate Schedule Sg-3 {copy a.tta.chcd) and any future
" revisions thereof ;pprovcd. or ordnrod by t.ho Public Servicc Commil-
sion of Wisconsin, - -

Our mutun.l obligations under this agroemont wm continu..
r.twolvo (12) month""fgox_n M;rch 1, 1960 and thoroaftor from yoa.r

_orig:lnal is fox- your fil

7 Vice President

AL LAY LY NF TTER.

aulomagieally)
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Al saloway  sebT0

ELECTION OF MINIMUM CHARGE

BILLING OPTION

Milwaukee Solvay Coke Company
311 East Greenfield Avenue
Milwaukee, Wisconsin

Re: Rate Sg-3, Large Volume Interruptible

Option I The monthly minimum charge will be billed each
S month. '
Optiori 11 Accumulate in consecutive months charges for gas

consumed equal to twelve times the monthly mini-
mum charge.

In accordance with the above rate schedule we elect
to be billed by the method described in Option _ II

MILWAUKEE SOLVAY COKE COMPANY

By O Gﬁ*f(,iv \

’/

Vice President

March 22,

s

. . L.
. BIIIEN ) fan¥ 2T i
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LARGE VOLUME INTERRUPTIBLE GAS

AVAILABILITY

Available to all customers on yearly contracts.

RATE
Gross Net
First 15,000 therms or less per month $1,275.00 $1, 125,00
Over 15,000 therms per month -- {per therm) . 050 . 045

The monthly minimum charge is $1,275.00 gross, $1, 125.00 net. In lieu of
the monthly minimum charge, the customer may elect, under this rate step,
to accumulate in consecutive months during the contract year, charges of
$13,500.00 for gas consumed, and all gas cunsumed during the balance of the
contract year shall be billed at the rate of $.050 per therm gross, $.045 per
therm net.

METER READING AND BILLING

The Company will read meters under this rate monthly. Net bills for each
month's consumption are due and payable on the tenth day of the month follow -
ing; thercafter the gross rate will be due and payable.

SPECIAL TER MS AND PROVISIONS

1. Meters

——————— —

This schedule applies to gas furrished in ary one month to ure s

at onu locstion through one meter, Where, it the Comvan

ur inore metcrs are installed on the same nremises far L samre

the aivovnt of £as supplied throagh &Il such meters widl b oanis
T 2% tie total charee. ond the minumam blL wel

Cwere iratailad.
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REVIEION KT o,
sCHEDULE

AMENMOMENT NO. _. _ _ . R

LARGE VOLUME INTERRUPTIBLE _ GAS

SPECIAL TERMS AND PROVISIONS (Cont'd)

2. Inter ruEtion

Gas service under this schedule may be interrupted or curtailed whenever

o the available supply of natural gas is insufficient in the sole opinion of the
Company to meet the requirements of the Company's firm and Sg-2 Rate
customers and custoniers under this schedule.

The Company will give the customer as much advance notice of ar inter-
ruption or curtailment as feasible; such notice will normally be not less
than four hours. The customers shall discontinue the use of gas within
the period of time specified in such notice.

The purchabe of gas under any other rate schedule to replace the natural
gas interrupted or curtailed hereunder is not permitted. Upon noiice

. from the Company that service has been restored, the customer shall
immediately resume .the use of gas. No other fuel shail be used in lieu
‘of natural gas when semce is avaxlable under this rate.

3. Standby Equipment

The customer shall continuously provide and maintain standby facilities,
and the fuel required for the operation thereof, of sufficient capacity to
make possible the interruption of gas service hereunder.

COST OF GAS ADJUSTMENT CLAUSE

The commodity rate (5 cents per therm gross and 4.5 cents per therm rei} is
based on the Company's cost of purchased natural gas under Michigan Wisc.:insin
Pipe Line Company's Rate Schedule ACQ-1. Such rat=s shall be incr.osed v

i A o e o e n Mmoo et fn mm ten 8 S miem e e e o e - e e n e W L D emereaa e e s e gmememam s 4 L= e s oa el s

SeTl LTI I 3,005 IR ARENRE LI TUCN. TREEFENVEIIRL | FROEA I B £ g8
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COST OF GAS ADJUS"‘MENT CLAUSE (Cont’ d)

'y

decreased by 0 01 cent per tberm for each full 0. 1 cent per Mc£ increase or
decreasc in the Comp‘.ry s average unit cost of firm natural gas supply, effec-
tive as of the same date that a change in.cost becomes effective.

If the Company reccxves a refund on gas’ purchased regulti.ng t'tom Federal
Power Commlssmn action, a et rrespondmg refund per'therm ahall be made
“to,customers served under this’ rate to the: extent that sucl _refund results
from disallowance of an mcreased cost of gas wluch has be" n paased on to.

customers served under thxs rate

SoLart T RQELT” CERL T G MG 38 L niST OrSRe de
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AL June 10th, 1959

American Natural Gas Company
666 Penobscot Building®
Detroit 26, Michigan

Deagr Sirs:

Pursuant to your request we have made a study of the
operations of the Milwaukee Solvay Coke Company (hereinafter referred to
as the Coke Company and of the effect of such operations on the Milwaukee
Gas Light Company (hereinafter referred to as the Gas Company ), for the
purpose of determining (a) if the Coke Company is being operated most
effectively and (b) the most desirable arrangements for the future between
the Coke Company and the Gas Compsny.

_ This study was made with the assistance of Mr. A.C.
Sedlachek, Manager of the Everett Massachusetis Works and Mr. F.D.
Miller, Superintendent of the Philadelphia Coke Division, both of Eastern
Gas and Fuel Assoclates. Visits were made to the Milwaukee plant and
down town office for the purpose of inspecting plant facilities and
analyzing plant operating data and costs.

The Coke Corpany has been in operation for over fifty
years and nuch of the equipment is very old and could not economically
be replaced under present conditions. While the merchant coke industrxry
is a declining industry the Coke Company is favorably situated with respect
to markets at the present time and can be expected to continue profitable
operation by affecting 811 possible economies. The Coke Company has been
generally well m.nagedEnd with the exception of the commitment to supply
a minimum of 60,000 therms per day of coke oven gas for use b} the Sewerage
Commission and the continuation of the firing of natural gas and solid fuels
instead of low cost coke oven gas, operating decisions have been generally

. sound :!



of operation
operations.
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Following are our conclusions regarding the effectiveness
of the Coke Company and our recommendations for future

-m— N e i [

The commitment to deliver a minimum of 60,000 therms per
day of coke oven gas for consumption by the Sewerage
Commission was ill-advised. In order to produce this i
quantity of coke oven gas the plant would have to operate
at a charging rate of 2100 tons per day with a coking

time of twenty-three hours, which condition is only
possible vhen running to produce largely furnace coke.
There has not been a year since entering into the

Coke Oven Gas Contract that the market for furnace coke
has been sufficient to permit this production. At the
present operating rate of about 1000 tons per day coal
charge the failure to produce the minimum contact of

coke oven gas costs the Coke Companmy about $60,000
annually. e

The remaining principal market available to the Coke
Company is the market for high quality foundry coke.
Production of this product requires coking times of at
least thirty hours which limits plant cepacity to a
maxcimum of 1600 tons per day of coal charge. The Coke
Company anticipates that markets will require increasing
the present operating rate from 1000 to 1350 tons per
day. The surplus coke oven gas available at these three
operating rates if the gas is not fired in the boiler or
if it is fired with and without electric power generation
is as follows:

Average Daily Therms of Coke

Oven Gas for Daily Operating
Rates of:

1000 Tons 1350 Tons 1600 Tons

Surplus if Not Fired 23,600 32,kl00 , k2,700

Surplus if Fired with Electric
Generation 300 5,T00 14,200

Surplus if Fired With Power

Purchased

6,150 12,200 21,300
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The
day

production of coke oven gas measured in therms per

per ton of coal carbonized is comparable to that obtained

by other plants in the industry so that the falilure fo make

the

contemplated volume of surplus coke oven gas is the result

of lower coal throughput and not of lower plant efficiency.

The

that can be expected by months for the above operating rates

and

report gives a tabulation of the surplus coke oven gas

for various conditions of boiler firing and electric

power generation.

- am———

q .
(3) Actual costs of maintaining the producer and petroleum
t plants in standby condition are estimated at $32,500 so
‘ that the Coke Company profits from the $100,000 standby
! fee under the Coke Oven Gas Contract.
(1),(1\?) Operating practices other than fuels used for firing the

boilers are generally good.

(a)
(v)

(c)

r—

(4)

!
*.
!
'i.

(e)

(£)

The present method of operating all batteries
at longer coking times 1s preferable to banking
one of the batteries and pushing the others at
shorter coking times.

Coke yield is good approaching 80% of coal charged,
and the yield of the larger sized foundry and furnace
coke is good, in the range of T2%, further indicating
the quality of operation.

The practice of using two shifts with some overtime
at the present low throughput results in a monthly
dollar saving over the use of three shift operation.

In addition to some $5,500 annually of standby or
idle time in the producer and petroleum plants it 1s
indicated that some labor saving could be effected
by consolidating certain foreman and assistant foreman
classifications, It 1s estimated that a maximum of
fifteen employees might be affected.

The agreements with union labor are as good or better
than those of other plants in the industry.

The supervisory persomnel at the plant are capable
and experienced men doing a creditable job.



(g) By-product coal chemical yields are somewhat below
industry average and the economics of recovery is only
slightly profitable to marginal., The principal by-
product prices are dropping and as the market for these
by-products changes further and as major maintenance
expenditures or capital additions are required, the
economic desirability of continuing by-product
recovery should be reviewed.

The Coke Company should stop firing all solid fuels and
natural gas and fire its own coke oven gas in the boilers.
! Rather than selling coke oven gas at the present prices paid
: by the Sewerage Commission or even at the heat equivalent price
i of natural gas delivered by Michigan Wisconsin the Coke Company
¢ should have been burning its own coke oven gas. Natural gas
at the gas company‘'s Special Industrial rate schedule is more
costly than coke oven gas. Because of the high costs of handling
and maintenance of equipment the cost of solid fuels is much more .
expensive than coke oven gas. It is estimated that the firing
of coke oven gas can save $183,000 annually over the present
method of burning natural gas and solid fuels. Boiler conversion
to permit firing with 100% coke oven gas with provisions for
natural gas and solid fuel standby is estimated at $60,000 which
will pay out of savings after income taxesin less than one year.
{ 3) ,(6’)/ The saving by purchasing electric power rather than generating
v it is not sufficient to give an attractive pay out of the
required investment in rectifier equipment to permit purchasing
l electric power, Instead of going to purchased power at this
time it is believed that the motor generator set should be operated
at its maximum continuous load capasbilities (1nstead of for peak
load) so as to produce a maximum amount of power and minimize

(5)

——— e

[l the amount generated. With this method of operation a saving
: in boiler house costs will be realized without any added capital
investment.

I 4\‘. () From observation of plant condition it is indicated that if°

v operation is to be continued for more than a few years an
additional expenditure of about 60¢ per ton of coal carbonized
or $250,000 annually will be required for mainteénance in excess
of the amount plamned to be spent.

The Gas Company has entered into a new contract with
the Sewerage Commission as of May lst, 1959 (subject to approval of the
Wisconsin Public Service Commission) which, upon approval, will terminate the
old contract. This new contract will place the Sewerage Commission on a
large volume rate schedule pricing heat units irrespective of the type of gas

;

g5 85 O o O =

=
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supplled so that there will no longer be any necessity to charge the Coke
Company for the added cost of natural gas used to make up deficiencies in
coke oven gas production below 60 000 therms per day.

I e e VR - ER R

\\

T The Gas Compa.ny proposes to ride out the Coke Oven Gas

.Contract until it terminates September 1, 1960 under which it pays the
‘contract price amounting to about 3.3¢ per therm of coke oven gas plus the
' annual standby fee of $100,000. After.the Coke Oven Gas Contract expires

the Gas Company proposes to buy surplus coke oven gas without a contract in
the quantities and at the times that it is available at the heat equivalent
of natural gas received from Michigan Wisconsin which is presently 3.75¢ per .-~
therm. The Gas Company does not propose to renew the standby a.rra.ngement.

e BREaTS L Following are our conclusions rega.rdlng the most

des:.rable arrangements for the future between the Coke Company and the Geas
Company .

(1) By continuing the Coke Oven Gas Contract until
its natural termination in September, 1960, the
Coke Company will receive a lower price for its
gas but this loss estimated at about $15,000 represents
a gain of the same amount to the Gas Company. The
continuation of the standby fee is estimated to
benefit the Coke Company some $67,500 annually over
its actual costs.

(2) If the two part rate proposal of Michigan Wisconsin
is not approved and the Gas Company is faced with
curtailing the attachment of space heating customers
during the forthcoming heating season, it would be
desirable to use coke oven gas to permit continued
attachment of space heating customers rather than
place any further impediments in the way of the
nicely-growing space heating business.

(3) 1r the Coke Company plant is operated at the expected
rate of 1350 tons of coal charge per day producing
32,400 therms per day, & maximum of some 2300 space
heating customers could be supplied. Each space
heating customer is worth about $93 annually to
the Gas Company. The cost of purchasing natural
gas to make coke oven gas available for this purpose
would be about $17 annually so that the net benefit
to the American Natural Gas System would be some

\$"(6 a year per space heating customer supplied with
coke oven gas.



(h)' Because of the severe penalty provision of the
Michigan Wisconsin tariff it is important not to
take on any more excess space heating customers than
can be supplied each month with coke oven gas. The
Coke Company plans to be at the 1350 ton per day
operating rate by September and if this plan materializes,
and if conditions at that time indicate continued coking
at this rate during the winter, it would appear
reasonable to take on up to about 2000 excess space .
heating customers. Added gross profit from this source
to the American Natural Gas System could amount to
$150,000 during the next year.

(5) It is indicated that Michigan Wisconsin will be able
to keep its Special Industrial customers on the line
during the 1959-60 heating season so that natural gas
purchases to replace coke oven gas in the boilers may

. not be interrupted. In case of interruptions the Coke
- Company can fire solid fuels at increased costs.

(6) The prospects for additional gas after the 1959-60 season
. are believed to be sufficiently good so that the Gas
Company should not be getting into a position in which it
would have to rely upon coke oven gas after the 1959-60
season.

(7) After the termination of the Coke Oven Gas Contract in
September, 1960 the Coke Company should continue to fire
tbe maximum amount of coke oven gas in its boilers to
generate its steam requirements and sell surplus gas
when and in the volumes avallable from time to time,

The Coke Company might make such a sale to the Gas
Company or it might make an arrangement directly with
the Sewerage Commission at a better price.

( {) £8) The present natursl gas connection should be maintained

.7 to provide make up fuel during periods of deficient coke
oven gas productionﬁa.nd to provide natural gas for fuel
when coke oven gas is_being sold to the Gas Company for
space heating purposes,)

The report upon which the sbove conclusions and
recommendations are based is attached.

Very truly yours,.
Chas. R. Hetherington & Co. Ltd.

p

Chas. R. Hetherington
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SECTION 1

THE OPERATIONS OF

THE MILWAUKEE SOLVAY COKE COMPANY




REPORT ON THE OPERATIONS
OF MILWAUKEE SOLVAY COKE COMPANY

June 1, 1959

INTRODUCTION

The Milwaukee Solvay Coke Company (hereinafter referred
to as the Coke Company), a subsidiary of the American Natural Gas Company
system and thereby an affiliate of the Milwaukee Gas Light Company
(hereinafter referred to as the Gas Company), ow"ns. a merchant coke plant
located on deep water within the City of Milwaulsee, Wisconsin, for the
production of coke, coke oven gas and coal chemicals. Coke oven gas is
sold to the Gas Company and, prior to the advent of natural gas in 1949,
was a principal source of gas supply for the Gas Company. The Coke
Company has been in operation for over S0 years and the management has
had to alter its operations and policies to meet a wide variety of

varying conditions over the years.

,.&\ @.th the advent of natural gas to Milwaukee, supplied
by Michigan Wisconsin Pipe Line Company (hereinafter referred to as
Michigan Wisconsin, also a subsidiary of the American Natural Gas Company
system), the Gas Company in its desire to avoid the distribution of mixed
coke oven and natural gas worked out a ten-year arrangement t;) sell all of
the coke oven gas produced by the Coke Company to the Sewerage Commission
of the City of Milwaukee, (hereinafter referred to as the Sewerage

Comuission). A companion contract was entered into between the Coke '



Company and the Gas Company (hereinafter referred to as the Coke

Oven Gas Contract) for the sale of the coke oven gas to the Gas

Conmpany.
Various difficulties have arisen in operating

under the Coke Oven Gas Contract and the contract with the Sewerage
Commission, and recently the Gas Company has negotiated a more

favorable agreement with the Sewerage Commission which will become
effective and terminate the old contract as of May 1, 1959, subject
to the approval of the Public Service Commission of Wisconsin. The

Coke Oven Cas Contract will terminate on September 1, 1960, pursvant

%
to notice given as provided in the contract. :
el

A study has been mnide of the operations of the

-~

Coke Company :and of the effect of such operations on the Gas Compa.nyf

to determine (a) if the Coke Company is being operated most effectively

[ Y.
and' (b)cfhe most desirable arrangements for the future between the Coke

Company and the Cas Company, both until the termination of the Coke Oven
-

Gas Contract in 1960, and thereafter.: This report/is divided into two

» -~

sections, jdealing with these matters as followsprs -
v

Section 1: The Operations of The Milwaukee
Solvay Coke Company.

;"" Section 2: The Future Sale of Coke Oven Gas |
E A Between The Coke Company and The '
= Ges Company.

i
A
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Section 1 deals with the following principal subjects:

l.
2.

the letter

The Coke Company Plant.
Coke Oven Gas Production and Sale
«! (2) The Coke Oven Gas Contract
<67 (b) Coke Oven Gas Yield
{ (¢) Economics of Standby Operation
Other Plant Operations
(a; Operating Practices
(b) By-Product Yields
(c) Firing Alternate Fuels and Power Generation
Maintenance and Plant Condition

Conclusinns and recommendations are summarized in

of transmittal for this report.
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THE COKE COMPANY PLANT

The Coke Company plant is located at 311
East Greenfield Avenue on 41.8 acres of land fronting on deep
water of the Kinnickinnic River, providing access to Great Lakes
and ocean shipping. The plant is served by the Chicago, Milwaukee,
St. Paul and Pacific Railway; the Milwaukee, Chicago and North-
western Railway; and the Chesapeake and Ohio Railway car ferry.

A layout of the plant is shown in the attached Plot Plan.

The coking facilities consist of 200 ovens in
four batteries. Two of the batteries are of the Solvay type with
40 ovens in one battery and 60 in the other. The other two batteries
are of the Koppers type with 50 ovens each. The Koppers ovens are
17-inch ovens with some 30 feet long while the Solvay ovens are
17-inch ovens some 36 feet long, each with a nominal coal charge
capacity of eleven tons at a bulk density of 50 pounds per cubic
foot. Actual coal charge is about ten tons per oven or 2,000 tons
for the plant. of 200 ovens. The nominal capacity of the plant is
about 2,000 tons per day of coal charge to produce 1600 tons per
day of furnace, foundry and other cokes. When operating on foundry
coke the plant capacity is 1600 tons per day of coal charge.

The Koppers ovens are equipped with heat re-
generators, while the Solvay pvens use recuperatj:ve heat recovery

waven

in by-product steam generators. } The ovens have compound firing and,

although coke oven gas is normally fired, the Koppers ovens can



be fired with producer gas ;hile the Solvay ovens can be fired
with petroleum-enrich;:i producer ga‘s] [‘I"}:ere is a producer gas
plant with a capacity of 38,000 therms per day and a liquified
petroleum gas plant with a capacity of ih,hoo therms per day, making a

total gas generating capacity of 52,400 therms daily...

The plant is equipped with sc;;;;s and crushers
to provide the sizes desired for foundry and furnace use and the smaller
egg, stove, nut, range, pea and breeze.

The gas recovery system consists of facilities
to remove and recover crude tar including naphthalene, an ammoniacal
water solution which is concentrated to 26% ammonia and light oils
which are fractionated into benzol, toluol and mixed xylols. Neither
pyridine nor sulphur are recovered. Waste liquor is disposed of to
the Sewerage Commission and sulphur is left in the coke oven gas.

The boiler plant consists of eight boilers with
a total cépacity of 4,000 boiler horsepower, two-of which are converted

e Bbe coreatT s A IR

for the firing of gas as well as solid fuelé, The power plaﬁt consists
jre <
of four steam engine driven generators, two steam turbine driven generators
. 2 dOD
and a motor generator set with a combined capacity of 3,100 kilowatts

of direct current.
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The plant is complete with other appurtenant
facilities, such as gas holdergﬂ gas compressors to transfer the coke
oven gas and a water system from the river to provide cooling water
and fire protection. As noted on the Plot Plan, the plant site is
provided with ample docksge, railway spurs and a 480 foot coal stacking
and reclaiming bridge.

The plant, out of necessity due to its age, is
equipped with machine shop, pipe shop and other services required to keep
the equipment in operation. A railroad system is employed throughout
the plant to handle coke movement except for storage and reclaiming of
coke which is done by truck.

Coal is received at the plant from April 1st to
December 15th and is stacked in individual piles and impacted to
protect against spontaneous'combustion. Daily needs of coal for processing'
are transferred from the stock piles by conveyor belt and are proportioned
as required by the mix being coked. The coal is weighed, mixed and crushed
and then conveyed to the coke oven bins from whence it is charged to
the oven chambers by overhead cars.

At present foundry coke is screened into
desired sizes and sold. Currently the market is taking all foundry -
coke production while running at an operating rate of 1,000 tons per day
of coal charge, along with additional coke that is being reclaimed from
inventory. At times when the market does not absorb all coke production
it is loaded into trucks and hauled to a storage area where it is

stocked until such time as it is needed. At present some 70% of coke
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l—-l production is of 3 in. and over foundry quality while the remainder

is smaller sizes and breeze which are sold for industrial and

-~
[

domestic purposes.

The gas produced from the coal carbonized

is drawn from the ovens by means of exhausters located in the by-

wille!

products building. This gas is cooled for the extraction of tar,
D anmonia solution and light o0il products. Coke oven gas production
is Tirst used for underfiring of the ovens and any surplus is

U compressed to about ;lbs. per square inch pressure for delivery to /
? ; - i 7 - Ty yYeytr
Ny M o s + g rR2re A/t
the-Sewerage-Commission. / A€ M9/ lei- ro WL, The JO7y
. -t .o R
‘_] #s #pe Leweraga Commiiinm
The Coke Company handles its own sales of

. domestic coke in Milwaukee County while the other sales, including
foundry, furnace, industrial and domestic are handled by the Company's
lj agent, Pickands, Mather & Company. The coal chemicals, ammoniacal

l liquor, benzol, toluol and xylol are sold through Nitrogen Products,

[] ne.




. ( § COKE OVEN GAS PRODUCTION AND SALE
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i fj The Coke Oven Gas Contract:

s H

L The Coke Oven Gas Contract of August 22, 1950,
under which the Coke Company sells its coke oven gas to the Gas
Company obligates the Coke Company to deliver a minimum of 60,000
therms and up to 67,000 therms if available of surplus coke oven
gas a day to be paid for at a price per therm equal to the average
cost of coal per therm to the Wisconsin Electric Power Company,

which price has been running about 3.3¢ per therm.

iﬁﬂfx The Coke Oven Gas Contract also provides that

Y

the Coke Company will maintain its producer plant and liquified
petroleum gas plant in standby condition so that the Coke Company
will be able to deliver during periods of emergency, a total quantity

of gas up to 110,000 therms per day. For this standby service the

———m——

i
Coke Company receives a standby fee of $100,000 annually.f

—

The Coke Company has experienced the wide
fluctuations in market conditions, characteristic of the merchant
coke business. 8Since a merchant coke plant supplies what might be
termed peak load coke requirements of the iron and steel industry,
such a plant is the first to suffer a reduced market during times of
reduced steel production. In addition,;;ince the time of entering into
the Coke Oven Gas Contract;?the steel c;;panies have built up coking
capacity of their own to provide for over 85% of their requirements
for furnace coke and accordingly, the market for furnace coke has

continually decreased until today, there appears to be little
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expectation of any substantial market for this grade of coke,
except in case of a national emergency.
The following tabulation indicates the

trend in coke sales volume and distribution:

Annual Sales Tons

Per cent
Year Furnace Foundry Other Total Farnace Coke
1950 147,622 223,470 141,005 512,097 43.6%
1951 208,377 236,962 83,003 528, 3k2 39.4
1952 191,987 227,304 80,825 500,116 38.4
1953 261,241 214,638 73,330 549,209 47.8
1954 - 177,442 61,999 239,443 0.0
1955 170,833 265,539 66,998 503,370 33.9
1956 57,060 249,555 78,678 385,293 14.8
1957 94,632 198,959 72,501 366,092 25.9
1958 33,876 172,022 62,263 268,161 12.6
1959 - 60,483 17,813 78,296 0.0

The Coke Company, then has as & necessity been concentrating on
the foundry business and hopes to build its foundry coke sales
back to the 250,000 ton level of the better years of the last
decade.

(
on foundry coke, the Coke Company has been unable to produce the

W,L_TWith reduced coke production and operation
o
minimum contracted quantity of 60,000 therms per day of coke oven
gas. Under the agreement between the Gas Company and the Sewerage
Commission for the sale of the coke oven gas, the Gas Compény has
been required to make up this deficiency in coke oven gas by
supplying higher cost natural gas, and since the Gas Company hes

sustained damages, it has had to enforce the minimum delivery
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provisions of the Coke Oven Gas Contract and charge the Coke
Company with the added cost of supplying natural gas which
presently costs about 3.75¢ per therm. At present production
rates of 23,000 therms per day this added charge is costing the
Coke Company about $60,000 annually (37,000 therms deficiency
x 365 days x $000h55:>

Ehe Gas Company has entered into a new
contract with the Seweragé Commission as of May 1, 1959
(subject to approval of the Wisconsin Public Service Commission)
which, upon such aporoval, will terminate the o0ld contract.
This new contract will place the Sewerage Commission on a large
volume rate schedule pricing heat units irrespective of the type
of gas supplied so that there will no longer be any necessity to
charge the Coke Company for the added cost of natural gas used

to make up deficiencies in coke oven gas production below 60,000

therms per day.)

e

-g’The Gas Company propvoses to ride out the Coke
Oven Cas Contract until it terminates September 1, 1960, under

which it pays the contract price amounting to about 3.3¢ per therm

plus the annmal standby fee of $lO0,000.{
. ~d

\
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,/'After the Coke (Qven Gas Contract expires} the Gas Company
« . : ~

‘\~ in the quantities and at the times that it is available at
the heat eguivalent of natural gas received from Michigan
Wisconsin which is presently 3.75¢ per therm. Eﬁe Gas Company

U proposes to buy-""isi.irplus coke oven gas without a contract

does not provose to renew the standby arrangemenﬂ\
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Coke Oven Gas Yield:

The shift from furnace to foundry coke has
required a shift in operation. While furnace and domestic coke can
be produced with a coking time as short as 17 hours, high quality
foundry coke requires a coking time of about 30 hours. Since plant
capacity is reduced in inverse proportion to the coking time, maximum
plant capacity producing foundry coke is 1600 tons per day of coal
charge.

The Coke Company operates all of its ovens at
all times regardless of the amount of production desired and regulates
the amount of production by adjusting the coking time. Accordingly,
the coking time is set by the amount of production desired and not
by quality requirements other than for the minimum coking time needed
to produce gquality foundry coke. For this type of operation with an
average coal charge of 2,000 ton the daily coke production is related

to coking time as follows:

(@]
n

Coal Charge in Tons per day

3
i

Coking Time in Hours

C = 2000 x 2k = 148,000
T T

The attached Chart No. 1 shows actual plant
coal charge for various coking times. OQver the past ten years the

average coking time has been increased from about 2k hours to 48 hours.
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Since the production of coke oven gas from
a charge declines rapidly after about 20 hours, while the re-
quirements for coke oven gas for underfiring fuel continues for
the full period of coking, the net production of coke oven gas is
less at longer coking times. Radiation heat losses from the ovens
and the impracticability of continuously adjusting the firing to
individual ovens results in increased consumption of coke oven gas
with increased coking time. Further, the longer coking times give
more time for flue gas to leak into the ovens which dilutes the
coke oven gas with carbon dioxide and nitrogen thereby reducing
the heat content per cubic foot.

The attached Table No. 1 shows by months the
coal charge by types and times of coking time along with surplus
coke oven gaé production, heat content and specific gravity. The
attached Chart No. 2 based upon these data shows the decline in net
coke oven gas production and the decline in heating value with
increases in coking time for the plant.

The attached Taktle No. 2 shows how the composition
of the coke oven gas varies with coking time. The effect of flue gas
leakage is indicated by the substantial increase in nitrogen content
for the longer coking time.

. { In order to produce the minimum quantity of
e
coke oven gas of 60,000 therms per day, specified in the Coke Oven
Gas Contract, the plant would have to operate on a 23-hour coking

time charging 2100 tons of coal per day. At this condition
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the net coke oven gas production would be 28 therms per ton
which is comparable to the production obtained by other plants
in the industry. This condition is only possible when running
to produce a substantial tonnage of furnace coke and there has
not been a year since entering into the Coke Oven Gas Contract
that the market for furnace coke has been sufficient to permit

N
production of 60,000 therms per day of coke oven gas. X

—

At present operating rates of about
1000 tons per day with a 48-hour coking time. the plant produces
about 23,600 therms per day of net coke oven gas or 23.5 therms
per ton.

The Coke Company anticipates markets which
will require running at an operating rate of 1350 tons daily,
starting in September, and at this rate the coking time would be
36 hours and gas production would be about 32,400 therms per day.
At the maximum capacity of the plant when running for foundry coke
of 1600 tons per day of coal charge with a coking time of 30 hours,
the maximum coke oven gas production that can be expected is about
42,700 therms per day.

The amount of this coke oven gas that would

be available for sale depends upon whether the gas is fired in the

boilers and whether electric power is generated or purchased.
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The following tabulation gives the reductions
that could be made at three plant operating rates in the amount
of power generated, steam produced, and gas fuel fired by

purchasing power.

Operating Rate - Tons per Day Coal 1000 1350 1600
Annual Power Requirement - KWH 7,350,000 7,960,000 8,390,000
Less Power Purchased - KWH 2,000,000 2,000,000 2,000,000
Power Presently Generated - KWH 5,350,000 5,960,000 6,390,000
Possible Reduction in Generation- -

KwH (1) 4,750,000 5,360,000 5,790,000

Increase in Power Purchased-KWH (2) 5,280,000 5,950,000 6,430,000

Annual Reduction in Steam
if Power is purchased - M. 1lb. 150,000 167,000 184,000

Annual Reduction in gas Fired
if Power is purchased - Therms 2,130,500 2,370,600 2,608,800

Note (1) - Some 600,000 KWH annually can be generated on surplus
process steam during times when the ammonia concentration
plant is down, and would not require purchase.

(2) - Increase in power purchased is greater than the reduction
in power generated because of 90% rectifier efficiency.
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The attached Table No. 3 gives an estimate of

the net surplus coke oven gas that will be available by months

at three operating rates of 1000, 1350 and 1600 tons of coal charge

per day if (a) coke oven gas is not fired in the boilers, (b) if

hij;; - L!!!

coke oven gas is fired and electric power is generated, and (c)
if coke oven gas is fired and electric power is purchased. The
average day net surplus coke oven gas available under these conditions

is summarized as follows:

‘ ’_""
el e

i

Average Daily Therms of Coke
Oven Gas for Daily Operating

Rates of:

{[?,] 1000 tons 1350 tons 1600 Tons
Lt
‘ Surplus if Not Fired 23,600 32,400 k2, 700
L}—f] Surplus if Fired with Electric

Generation 300 5,700 14,200
[!] Surplus if Fired with Power
l Purchased 6,150 12,200 21,300
[}] While there is a net surplus of coke oven gas

production over a year there would not be sufficient gas during the
fuel

&] five winter months to meet all boiler /requirements when operating
ﬂ, at the 1000 ton per day coal charge rate and producing power.

These monthly deficiencies are shown in attached Table No. 3.
u] The source of natural gas supply to the plant should be maintained
I : to provide make up fuel during such periods of deficiency inm coke

oven gas for firing and for emergency purposes.
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*/{Economics of Standby Operation: :

!
[

f-" On the books of the Coke Compiam/ the

Producer and Petrole;;~Plants are charged with actual cost

expended on the plants and with an allocation of costs of other
departments. The attached Table No. 4 gives a statement of costs
for the year 1958 which were charged to the Producer and Petroleum
Plants on the books along with an estimate of the actual cash costs
that would not be incurred if the plants were dismantlet_ij]

& f ou: of the $84,035 charged t

re 04, ged to the plants

on the books only about $32,500 would be actually saved by abandoning

the facilities. About two-thirds of saving would be in property taxes

~
A

and insvrance.
U e -
; Part of the time of certain supervisory and
operé.ting personnel (l]? to 2 hours per day) is charged to the
plants. Abandonment of these facilities would save this time but
there would not be any reduction in costs. Similarly, there would be
certain savings of repair labor fractional hours but no personnel
would be eliminated-."_
Eight operating personnel receive from 10¢ to h9¢
per hour above certain base rates for standing ready to operate these
plants and an engineer devotes a substantial portion of his time to
these plants. These costs amounting to $5,550 annually which are

-y

carried under "idle time" would be saved by abandoning the facilitigs.j

S’
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} .
i Certaln operating supplies, repair materials
ni/

and a portion of the allocated costs of the service departments

would be saved. Depreciation is not an item of saving since any

remaining book value of the facilitles not depreciated when the

plants are abandoned and dismantled ($82,963 as of December 31,

1958) would be charged against surplus as an abandonment loggy
(égbce the major part of the labor expense

is on a part-time fractional hour basis so that these employees

would not be eliminated and since certain allocated costs of other

departments would not actually be saved, the actual cost attributable

to the Producer and Petroleum Plants is about $32,500 annually.

The Coke Company profits from the $100,000 standby fee. E

~
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OTHER PLANT OPERATIONS

Operating Practices:

The plant is operated so that desired
throughput is obtained by adjusting the coking time. At the lower
throughputs and longer coking times coke oven gas yields are reduced
and carbon which normally seals the refractory is burned out of the
ovens so that flue gas leaks into the coke oven gas (see Chart No. 2
for effect upon BTU content). Consideration was given to the
economics and practability of banking one battery of ovens so that
the remaining three batteries could be operated on a faster coking
schedule. Decreasing the coking time would improve coke oven gas
yield and would increase carbon on the walls of the ovens.

Fuel required to bank the one oven battery
shut down would be about 10% of that required for coking and hence a
substantial volume of fuel would be used to keep the battery warm.
No saving is made in man power since the same number of ovens must
be pushed in a given period and the increase in coke oven gas production
is offset by the fuel required to keep the one battery warm. While
more frequent pushing of the ovens in operation, maintenance expenses
would be expected to increase and accordingly it is indicated that

the present method of operation is to he preferred.
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It is suggested that the operators of the
plant experiment to produce foundry coke pushing warmer without
changing its quality in an effort to seal the walls of the ovens
more effectively with carbon.

With the procedures employed at the plant a
good coke yield approaching 80% of coal charged has been consistently
obtained. This yield is above industry average. Coke quality also has
been above that of the general industry and the yields of the larger
sized foundry and furnace coke have been good, in the range of T2%,
further indicating the quality of operation. Attached Table No. 5
shows the production of coke from coal and the production of the larger
foundry and furnace cokes out of total coke produced.

At the present throughput of about 1000 tons per
day with a coking time of 48 hours, the operating forces have been
reduced to two shifts per day. Attached Table No. 6 gives the cost
for overating labor with two shifts as compared to three for the
present operating rate. Only the operation of the ovens and coke
handling are affected by this type of operation. By using two shifts
instead of three there is a reduction of twelve jobs and a monthly
saving of $6,700 in direct labor costs exclusive of fringe benefits.

In addition to selling current production the
plant is presently reclaiming foundry coke from stock to meet market
requirements and certain of the personnel are worked overtime in

connection with the reclaiming operation. Attached Table No. T gives
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the cost of labor for the coke handling department for this

two shift operation with overtime as compared to three shift

operation which shows a direct labor saving exclusive of fringe
benefits of some $3,800 a month.

Operation with two shifts does not

necessarily of itself entail additional overtime work. The

temporary reclaiming of coke from stockpile results in some over-

time being paid to men who work on the two shift basis. During

the first three months of 1959 overtime was also paid to men work-

ing on the rush completion of crushing and screening apparatus.

mable No. 8 gives an analysis of man hours and cost for operation and
maintenance for the year 1957 during which three shifts were worked
and for the year 1958 during which two shifts were worked. During
1957 with three shifts, overtime pay ran about $#,300 per month

or about 10¢ per ton of coal charged. During 1958 with two shifts,
overtime ran about $2,500 per month or about 9¢ per ton of coal charged.
Plant operating statistics do not indicate any excessive overtime as a
result of the two shift operation and, in fact, indicate a reduction.

For low operating rates the two shift

method of operation results in reduced labor costs and accordingly

is desirable. The Company has been on a two shift basis since January,
1958 and at the present time proposes to continue to operate on this
basis until capacity is increased to 1,350 tons per day in September

of 1959, at which time it is planned to resume three shift operation.
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{ In addition to the some $5,500 annually
L] o

of standby or idle time as described in the previous section

of this report under "Economics of Standby Qperation;:ﬁthere
appears to be a possibility of effecting further ldb;;~savings
by consolidating certain of the foreman and assistant foreman
Job classifications. In other plants which have effected similar
economies the duties being performed by some fifteen employees
of this class have been consolidated to reduce the number of
supervisory personnel.

The labor agreements between the Coke Company
and the Unions is a better than average contract in the industry.
Wage scales are not out of line and, in fact, are lower than in
many plants, and operating restrictions though bothersome are
not as severe as in other similar contracts in the industry.

The supervisory personnel at the plent sre

capable and experienced men doing a creditable job.
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By-Product Yields:

While the yield of coke from coal is
exceptionally good (in the range of 80%), the vield of coal
chemicals from the antiquated recovery system is somewhat less
than would be expected from the average coke plant. Comparative
yields of coal chemicals are as follows:

Coal Chemical Yields per Ton of Coal Coked

Coke Company Plant Average Industry
Tar 6.9 Gallons 7.4 Gallons
Ammonia 3.9 Pounds 6.5 Pounds
Aromatics 2.3 Gallons 2.9 Gallons

Part of the lower by-product yield, particulerly
in the case of ammonia is the result of the higher percentage of low
volatile coal used in the manufacture of foundry coke, while the
remainder is the result of low efficiency of the recovery equipment.

The revenue from these by-products though
substantia; in dollar amount is a relatively small proportion of
total revenue as indicated by the following revenue figures, and the
Coke Company has not felt Jqftified in the face of decreasing by-
product prices in revamping, or in cases, repairing recovery eqniﬁ-

ment.
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Revenue from Per Cent of Revenue
Year Coal Chemicals Total Revenue from Coal Chemicals
1952 $ 1,123,798 $ 11,849,903 9.5%
1953 1,144,982 13,189,828 8.7
1954 636,849 6,335,250 10.0
1955 862,265 11,855,494 T3
1956 878,355 10,501,104 8.4
1957 834,335 10,271,107 8.1
1958 582,509 7,678,566 7.6
1959 138,800 2,387, 717 5.8

The economics of by-product recovery were reviewed
and based on actual costs it is indicated that recovery is only slightly
profitable to marginal. On the basis of costs actually incurred and
allocated against the recovery units the recovery operations would
not appear economic, however, the abandonment of these operations
would not result in the saving of the book costs that are presently
charged to the operations.

In the case of light 0il recovery the gas must be
cleaned of naphthaline to prevent plugging in gas mains and accordingly
certain minimum expenditures are required. 1In the case of ammonia the
recovery unit could be shut down if it were desired, and the ammonia
liquor diverted to the sewage plant as has been done in the past during
periods of downtime on the ammonia recovery unit.

The trend in prices obtained for by-product coal
chemicals is shown in Attached Table No. 9. Since 1952 the price of
tar and ammonia has increased while the price of light oils has
decregsed markedly. As the market for these by-products changes and
as major maintenance expenditures or capital additions to. the by-product

recovery system are required an analysis should be made to determine

the economic desirability of continuing by-product recovery.
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FIRING ALTERNATE FUELS AND POWER GENERATION

The boiler house is equipped with k- 600

HP and 4 - 400 HP boilers presently equipped for firing fuels as

follows:
Boiler Number Boiler Horsepower Fuel

1 600 Gas or Coal

2 600 Gas or Coal

3 600 Coke

in 600 Coke Breeze and Coal
5 Loo Coke Breeze and Coal
6 Loo Coal

7 Loo Coke Breeze and Coal
8 Loo Coal

In the past there has been little market
for coke breeze, and this material has been mixed with 25 to 30 per
cent coal and fired for steam generation. Coal and natural gas have
been used to make up the remaining heat requirements. A

Coke breeze has been valued at its heating
value of about 5/6 of that of coal or $6.17 per ton. Recently, a
good and apparently continuing market is developing for coke breeze
at about $8.00 per ton for use in the benefaction of taconite iron
ores, and accordingly coke breeze has a greater value for sale than
for fuel. Tﬁe Coke Company has gradually been reducing the tonnage

of coke breeze and coal fired and has replaced these fuels with natural

gas. Presently, no coke breeze is being fired.
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While coke oven gas has a sales value of
used

about 3.3¢ per therm, any of this gag/in the past has had to be
replaced by natural gas at Michigan Wisconsin prices (presently
3.75¢ per therm) for delivery to the Sewerage Commission.
Accordingly, coke oven gas has had a value to the Coke Company of
3.75¢ per therm. It is difficult to understand why the Coke Company
would buy natural gas at h.7¢ per therm when it could burn its coke
oven gas at 3.7é¢ per therm.

(Now that the Coke Company is not to be required
to pay increased natural gas prices for coke oven gas production
below 60,000 therms per day, coke oven gas has a lower value of 3.3¢
per therm and there is even more advantage to firing coke oven gas

instead of natural gas./

Solid Fuels vs. Gas: As previously noted

the Coke Company is presently firing coal and natural gas. In order
to indicate the relative economics-of firing various fuels, the actual
plant costs which vary with the type of fuel used have been analyzed.
Since the amount of steam generated, and hence costs, depend upon
vhether electric power is generated or purchased, these costs which
vary with the type of fuel fired have been considered both for
generating and for purchasing electric power along with the costs

which vary with the generation or purchase of power.
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The attached Table No. 10 gives a comparison
of the costs which vary with the type of fuel fired and with electric
generation for (a) the firing of solid fuels only, (b) the firing of
both solid fuels and natural gas and (c) the firing of gas only at
various prices, all for the anticipated operating rate of 1350 tons’
per day of coal charge.

The quantity of steam, electric power and fuel
required are shown at the top of the table. Steam and total power
reguirements are taken from plant operating data since 1952 as shown
on attached Chart No. 3. Recently about 2,000,000 KWH have been
purchased annually, and this quantity was taken as the amount to be
purchased if electric generation is to be continued. If electric
power is to be purchased it is estimated that surplus steam will be
available on weekends when the ammonia concentration plant is down,
to generate 600,000 KWH annually and purchased power would be reduced
by this amount.

Fuel requirements to generate steam in the

existing boiler equipment are taken at the following plant experience

figures:
Fuel Steam Generated
Coke Breeze 10,000 1lbs. per ton
Coal 12,000 1bs. per ton
Gas 70.5 1lbs. per therm
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The costs which vary with the type of fuel
fired are the fuel cost and the cost of boiler house operation and
repair. Fuels are taken at their present values of $7.40 per ton for
coal (and coke equivalent), 3.3¢ per therm for coke oven gas and L.T¢
per therm for natural gas. In the columms dealing with gas firing the
total costs are also shown for gas values of 3.75¢ and h.7¢ per therm.
Boiler house incremental operating and repair costs are taken from
plant experience as shown on attached Chart No. k.

The costs which vary with electric generation
are the cost of power and power house incremental costs. Electric power
at present consumption levels costs about 1.7¢4 per KWH. The Wisconsin
Electric Power Company prepared an estimate of l.h¢ per KWH for purchase
of full plant requirements. Power house incremental costs are taken
from recent experience.

The costs which vary with the type of fuel

fired and with electric generation are summarized from Table No. 10
as follows:

Annual Variable Costs
When Generating Power For Purchasing Power

Solid Fuel Firing $ 612,000 $ 539,000
Solid Fuel and Natural Gas Firing 561,000 495,000
Gas Firing for Gas @ 3.3¢ per therm 378,000 356,000
@ 3.75% per thernm k25,000 389,000
@ k.7¢ per therm 514,000 459,000
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In order to fire coke oven gas it will be
necessary to change the orifice sizes in the burners in Numbers 1 and
2 boilers and install gas burners in Numbers 3 and 4 boilers. The
estimated costs of this conversion including the removal of the stokers
in Numbers 3 and 4 is $60,000.

The payout of this conversion cost by firing
coke oven gas instead of solid fuels and natural gas is very attractive

as follows:

With Power Yor Purchasing
Generation Power
Variable Costs from Table No. 10:
For Firing Solid Fuels and Natural
Gas at present $ 561,000 $ 495,000
For Firing Coke Oven Gas at
3.3¢ per Therm 378,000 356,000
Gross Saving 183,000 139,000
Less Income Taxes 96,000 72,000
Net Saving $ 87,000 $ 67,000
Conversion:
Cost $ 60,000 $ 60,000
Payout 0.7 years 0.9 yvears

Since the payout is prior to the termination of the Coke Oven Gas Contract,

a nrice of 3.3¢ per therm is taken for coke oven gas.

| It is quite clear that the Coke Company should
stop firing all solid fuels and natural gas and fire its own coke oven
gas, whether or not electric power is generated or purchased.
Savings over the present method of operation are estimated at $183,000

annually and at $139,000 annually if electric power is purchased..
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Power Generation vs. Purchase: The power house

is equipped with very old equipment to produce 250 volt D.C.

pover as follows:

Generator

_Number KW Drive Energy Source
1 200 Engine 150 1b. Steam Exhausting to 150 or 3 1lb.
2 200 Engine 150 1b. Steam Exhausting to 150 or 3 1b.
3 200 Engine 150 1b. Steam Exhausting to 150 or 3 1b.
L (a) Engine 150 1b. Steam Exhausting to 150 or 3 lb.
5 600 Turbine 150 or 3 1b. Steam Condensing
6 600 Turbine 150 or 3 1b. Steam Condensing
T 1000 Motor-

Generator Purchased Power
Tctal - 2800

Note (a) - This 300 KW unit broke down and is out of service.

Because of the ease of control the Coke Company wuses
the motor generator set to take the main swings on plant power re-
quirements. Accordingly, purchased power supplies peak load re-

quirements and minimum power is purchased.

Rectifier equipment is required to convert purchas<d
power into D.C. for plant use. In order to meet peak load demands
some 1750 KW of rectifying capacity should be provided. The cost
of a 1000 KW and a 750 KW mercury arc rectifier is estimated at
$200,000 installed, based on advice from Allis-Chalmers Manufacturing
Company. The vayout of this investment depends upon the type of fuel

and its cost as shown in the following tabulation:
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Variable Costs from
Table No. 10:

With Power Generation
For Purchasing Power

Gross Saving
Less Income Tax

Net Saving
Conversion:

Cost
Payout

electric power is not particularly attractive for the present operation
when firing solid fuels and natural gas, and is particularly unattractive

when firing coke oven gas at 3.3% per therm.

Natural Gas and

Firing with Gas

Solid Fuel Firing 3.3¢/Therm at 3.75¢/Therm L.7¢/Therr

$ 561,000
495,000

66,000
32,000

$ 34,000

$ 200,000
5.9 years

$ 378,000
356,000

—— e

22,000
8,000

$ 14,000

$ 200,000

14.2 years

The payout of the investment to permit purchasing

Instead of going to purchased power at this time it

$ 425,000 $ 514,000

389,000 459,000

36,000 52,000

16,000 26,000

$ 20,000 $ 29,000

$ 200,000 $ 200,000
10.0 years 6.9 yvears

is believed that the motor generator set should be operated at its maximum

continuous load capabilities (instead of for peak load) so as to purchase

a maximum amount of power and minimize the amount generated.

With this

method of operation, a saving in boiler house costs will be realized

without any added capital investment.
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When coke oven gas is valued at the price

of natural gas delivered by Michigan Wisconsin, the conversion

becomes somewhat more attractive and if the advent of Canadian gas

further increases the price of Michigan Wisconsin gas, and hence the
value of coke oven gas, the economics of the conversion improve further.
As the value of coke oven gas increases and as absolute need to replace
or major repair present generating equipment arises, consideration can
then be given to making the investment required to permit purchasing

electric power. Other conditions at that time can also be taken

into consideration.
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‘!i MAINTENANCE AND PLANT' CONDITION

As a matter of policy., the plant has for some time
been undertaking only day to day maintenance and has deferred a
substantial amount of maintenance required to keep the plant in
continuing operating condition. In past years some $1,000,000 annually

or about $1.h0 per ton of coal charged was expended on maintenance.

In recent years this has been reduced to some $500,000 annually or about

$.80 per ton. This procedure has resulted in cash savings in the past.

From observations of plant condition it is indicated

-?;N that if operation is to be continued for more than a few years an
fl additional expenditure in excess of the amount planned to be spent for
!
L maintenance must be made. An additional 60¢ per ton or $250,000 annually

= is estimated to be required for continued operations.

The ovens themselves are of principal importance
since if allowed to deteriorate their replacement could not be justified
under present economic conditions. The operating management is giving

careful attention to this equipment but is limiting repairs to a

necessary minimum.

As stated previously herein the concentration of
ammonia and the fractionation of light oil by-products is marginsl

and rather than maintain these facilities in top condition it is
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believed desirable to continue recovery of these products
until major replacement of facilities is required at which time
abandonment should be considered. This same consideration applies

with respect to power generation.
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SECTION 2 L&

THE FUTURE SALE OF COKE OVEN GAS BETWEEN

THE COKE COMPANY AND THE GAS COMPANY
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(yé//'PRIOR TO TERMINATION OF THE COKE OVEN GAS CONTRACT
// The Gas Company plans to "ride out" the Coke
Cven Gas Contract until it terminates September 1, 1960. This is a sound
plan and appears to be the hest arrangement possible, both for the Coke
Company and for the American Natural Gas Company system. Under the new
arrangement between tﬁe Gas Company and the Sewersge Commission in which

there is no longer any necessity to charge the Coke Company for the
added cost of natural gas used to make up deficiencies in coke oven gas
production below 60,000 therms per day, the Coke Oven Gas Contract can
operate to the benefit of the Coke Company regardless of the low price

established for coke oven gas in this contract.

During the period until termination of the
Coke Oven Gas Contract some 18 months hence, coke oven gas will be
priced at the heat equivalent of coal presently about 3.3¢ per therm.
If the contrapt were cancelled now, coke oven gas could be priced at its
value equivalent to natural gas delivered by Michigan Wisconsin which is
presently 3.75¢ per therm. It has been recommended previously herein
that the Coke Company burn its coke oven gas under its boilers so that
& minimum volume of coke oven gas would be sold. If the Coke Company
sells net surplus gas in the amount of 6,000 therms per day for the next

18 months (3,300,000 therms), the loss in revenue to the Coke Company

for sale at 3.3¢ per therm as against 3.75¢ per therm is only about $15,000.



TN

000 durirg the, next:

f;$67;500 annualyyfpf ovér‘$ldo;

.Ti_fwill be obtained under the standby arrangement. : .. .

by keeping the Coke Oven Gas xﬁifé'




3. THE BY-PRODUCT COKE OVEN INDUSTRY

3.1 GENERAL

Coke is the almost pure carbon residue that is left when most of the
volatile matter in coal is removed by destructive thermal distillation.
Nearly all coke is made by gradually heating a blend of pulverized coals to
high temperatures (900 to 1,000°C) for 10 to 40 hours. Approximately 99
percent of the United.States' annual coke production is made by “slot-oven”
or by "by-product” coking. (The remainder is made in “beehive® or other
types of ovens where hy-product§ are not recovered.) The names “slot-oven”
and "by-product® are descriptive of the equipment and process. The
conversion of coal to coke is typically perfarmed in.narrow, Tong “slot”
ovens which are designed and operéted to permit separation and recovery of
-the volatile materials (the by-products) evolved during the coking process.

Coke is used by the steel and foundry industries. Most coke plants are
. associated with and produce coke for use in blast furnaces_(blast-fbrnace
coke) in integrated iron and steel plants. Independent plants which produce
coke for sale on the open market are referred to as “merchant” coke producers,
and their product is called "merchant" coke. In 1975, apprﬁximately 90

percent of the coke produced was used in blast furnaces, 2 percent was
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exported, and the remainder used primarily in foundries. Sixty-five plants
with an estimated 231 batteries and 13,324 ovens produce coke.l Eighty
to 85 percent of the batteries product blast furnace coke.

As can be seen on Figure 3-1, by-product coke plants tend to be
concentrated north of the Ohio and east of the Mississippi Rivers. Most are
located in wrban industrial areas.

FIGURE 3-1. Distribution of coke plants in the United States

A typical coke oven battery will have about 58 ovens, each with a net
capacity of 16 megagrams (18 tons) of coal, and produce about 1300 megagrams

(blast-furnace) coke per day. New batteries, however, are expected to be



much larger, over 70 ovens each with a net capacity of 29 megagrams (32
tons). They will produce over 2000 megagrams of coke per day. (If the coal
is preheated, production could be over 3000 megagrams per day.)

Typical products and by-products from a domestic by-product cbke_p]ant

are shown in Table 3-1.

Table 3-1. COKE AND COAL CHEMICALS PRODUCED
. BY U. S. COKE PLANTS IN 1973

Yield ,
Per megagram : Per ton coal
Product coa) charged charged
Coke 0.6878 megagram 0.6878 net ton
Breeze ' 0.0531 megagram 0.0531 net ton
Crude Tar 34.75 liters 8.33 gallons
Crude Light 0il - 10.22 liters 2.45 gallons
Ammonia 6.77 kilograms 13.54 pounds
(sulphate equivalent)
Coke Oven Gas 331 cubic metersd 11,700 cubic feetd
Atstimated

Coke from the ovens is crushed and screened. "Breeze" is the term given the
undersize coke from the screening operation. Although not completely
standardized, breeze generally réfers to coke that will pass through a 1.27
centimeter (1/2-inch) screen., By-products driven off by the distillation
process, fuel gas (heat value of 20.5 million Joules/cubic meter), iight
aromatic oils, and tar are used internally or marketed.

3.2 BY-PRODUCT COKING PROCESS

A by-product coke plant can be divided into three subprocesses: (1) coal

preparation, (2) thermal distillation (coke production), and (3) by-product

production. The first two are illustrated in Figure 3-2.
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3.2.1 Coal Preparation

A blend of two or more low, medium, or high volatile coals is the feed to
a by-product coking process. Blending is necessary to achieve the desired
properties of the coke, to provide the optimum in types and amounts of
by-products, and also to avoid a coal mix that by expansion causes excessive
pressure on the oven walls during the coking process.

Before blending, the coal is pulverized to some preselected size between
3.2 (1/8-inch) and'O;IS mm (0.006-inch). (The most desirable size depends on
the response of thé coal to coking reactions and the ultimate coke strength
desired. Low volatile coal cokes more readily if the particle size is small.
Smaller particles are also reported to give hgiher strength to the coke.) The
pulverized coals are then mixed in blending bins, followed by a finél blending
operation in mixers. Water and oil may be added to control the bulk density
of the coal mixture. The prepared coal mixture is transported to the
coal-storage bunkers on the coke-oven batteries.

3.2.,2 Thermal Distillation

The separation of volatile and nonvolatile components of the coal takes
place in coke batteries. These consist of between 20 and 100 adjacent ovens
with common side walls made of high-quality silica and other types of
refractory brick wﬁich contain intggral flues. Typial dimensions'of
individual slot ovens are 3.6 to 5;7 meters (12 to 22 feet) high, 12.2 to 16.8
meters (40 to 55 feet) ldng, and 0.36 to 0.51 meters (14 to 20 ¥nches) wide.
Heat for the coking opération is provided by a regenerative combustion system
located below the ovens. A cut-away sectﬁon of a battery is shown in
Figure 3-3. The slot ovens operate like chemical retorts in that they are
batch-operated, fitted with exhau;t flues (called standpipes or offtake

pipes), and function without addition of any reagent.
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Figure 3-3.
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Cut-away Section Showing Coke Ovens and Heating System

1. Oven chamber. 2. Vertical combustion flues.
3. Horizontal flues. 4. Cross-over flues. .

5. Regenerators. 6. Oven sole flues. 7. Gas
and air connections to waste-gas flue. 8. Maste-
gas flues. 9. Gas ducts for coke-oven gas.

10. Oven gas main. 11. Blast-furnace gas main.
12. Charging holes.
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A flow chart for the coke battery is presented as Figure 3-4. First, a
weighed amount or volume of prepared coal is discharged from the bunker into
th2 larry car, a vehicle driven by electric motors which travels the length of
th2 battery on a wide-guage railroad track (see Figure 3-5). The larry car
contains the coal in hoppers which have discharge chutes to transfer the coal
into the slot ovens. As shown in Figure 3-6, the larry car is positioned over
an empty oven with the lids on the coal-charging ports removed, and the coal
is discharged into the ovens. Coal may flow by gravity or rotary table or
screw feeders may be used to control the rate of flow from the hoppers.

Figure 3-7 shows a view of the top or "topside" of a typical battery
which has four charging holes per oven in rows of two between the larry car
réeils and one outboard of each. (Although most batteries have four charging
ports per oven, some have three or five.) The larry car can barely be
~ distinguished at the far end of the battery. It is beneath the coal bunker
being filled.

As the coal flows into an oven, peaks will form directly under the

charging ports. These peaks will interfere with uniform coking of the coal

and are eliminated as shown on Figure 3-6. A steel "leveling bar”™ is
cintilevered from the pusher machine through a "chuck” door on the pusher
sidel/ of the battery and moved back and forth across the top of the

coal. leveling the coal also provides a clear vapor space for gases that
evolve from the charged coal to flow to the standpipes and gas mains. A row
of standpipes is visible to the right of the battery in Figure 3-7. Many

batteries have a second row of standpipes (one on each end of each oven).

1/pusher side designates the side of the battery where the pusher
machine is located.
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Figure 3-4. Coke Battery Flow Chart
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Larry Car

Figure 3-5.

3-9



CMaER, PORINS

& Tl ChAL PROE TV LAARY WOPPERS RAS BROPPED BSV0 T OVENR
PRANED PRI EL.

i

Charging and Leveling Operations

for a By-Product Coke Oven
3-10

Figure 3-6.



Ko

et g
.

-
LR Y s
-,

Figure 3-7. Topside of a Coke Oven Battery
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After the coal has been leveled, the chuck door and all topside ports are
closed. The latter may be sealed with a wet clay mixture. Coking then
proceeds for, typically, 15 to 18 hours to produce blast-furnace coke and 25
to 30 hours to produce foundry coke. The coking time is a function of the
mixture, moisture content of the coal, rate of underfiring, and the desired
properties of the coke.

At the end of the coking cycle, doors at both ends of the oven are
removed and the incandescent coke is pushed out the coke side 2/ of
the oven by a ram which is extended from the pusher machine. This operation
is fllustrated in Figure 3-8. The coke is pushed through a coke “"guide™ into’
a special open-hopper railroad car, called a quench or hot coke car. The -
quench car, which travels on rails along the coke side of the battery, carries
the incandescent coke into a "quench tower” located at the end of the battery
away from the coal-storage bunkers. There the coke is deluged with ﬁter and
quenched from its temperature of 1100+°C.

2 L YT TN - e
& NE A OF NE PURER ADVANCES TO PUSit THE MCARDESCENT COXE OUT OF T™E OVEM,
THROUER THE CONE GADE ANG INTO THE QUENCURE CAR.

Figure 3-8. Pushing Operations for a By-Product Coke Oven

2/Coke side designates the side of the battery where the quenck or
hot coke car is located.

3-12



o,

The quenched coke is discharged from the hot coke car onto an inclined
"coke wharf" to allow excess water to drain and Fhe coke to cool to a
reasonable handling temperature. Gates along the lower edge of the wharf
control the rate the coke falls on a conveyor belt which carries it to the
crushing and screening system. The coke is then crushed and screened to
obtain the optimum size for its desired use. The breeze (undersize éoke)
generated by the crushing and screening ﬁperations is usually used at other
stgel-plant processes.

3.2.3 By-product Production.

The gases evolved during coking leave the coke oven through the
standpipes, pass into goosenecks and through a damper valve to the gas
collection "main” which directs them to the by-product plant. Twenty to 35
percent by weight of the initial coal charge is evolved in this manner.

The gases are. cooled to 80 to 100°C in the collection main by spraying
with recycled "flushing liquor,” the water and light portion of the liquid
which condenses in the mains. The flushing liquor is so named because s
serves as a carrying medium to flush the condensed tars and other viscuous
compounds condensed in the main. They are separated from tﬁe liqpor_in the
decanter.

The materials recovered from the main are processed to yield a variety of
organic chemicals and chemical mixtures, such as benzene, tolueng, xylene, |
solvent naphtha, crude'chémica] oil, and pitch. Amhonia is recovered either
as an aqueous solution or a salt (e.g., ammonium sulfate). |

The uncondensible gas remaining after the recovery stegs is known as

coke-oven gas. It is rich in hydrogen and methane and has a calorific value
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of 20.5 million joules per standard cubic meter (550 Btu per standard cubic
foot). Typically, 35 to 40 percent is returned to fuel the coke oven
combustion system. The remainder is used for other heating needs.

3.3 EMISSIONS FROM THE MANUFACTURE OF BY-PRODUCT COKE

The primary sources of dust, smoke, and organic emissions from by-product
coke-oven plants are:

a. unloading, handling, and stockpiling coal;

b. handling, crushing, screening, and blending coal;

c. charging of coal into the coke ovens;

d. gas and smoke leakage from charging lids and standpipes;

e. underfiring of coke ovens (battery stacks);

f. gas and smoke leakage around coke-oven doors;

g. pushing of coke from the ovens;

h. quenching of hot éoke;

. handling, crushing, and screening of coke; and

J. the various sources at the chemical by-product plant.
This document will discuss only ¢ and d above. Reasons for their selection as
the first sources fro- coke ovens for which standards are to be prepared are
discussed in Chapter 5. Standards will be developed for othel; sources in the
future.
3.3.1 Charging of Coal Into Coke Ovens

When coal is introduced into the incandescent oven, the large volume of
steam, gases, and smoke which forms is forced from the oven by the increasing
pressure of the expanding gas volume within the confines of the oven. The
steam is the consequence of the naturally occuring moisture in the coal and

any water added during the grinding operations. Gases are generated by the
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volatilization and reactions of the volatile components of the coal and any
0il that may have been‘added to the coal. The smoke is a combination of fume
evolved with these gases and any particulate that may be entrained by them.
As the expanding gas volume increases pressure in an oven, emissions will flow
- at high velocity from any openings such as an open charging'port. The |
charging ports in an oven are open for only a relatively short period for a
charge; however, since ovens are charged sequentially, the collective effect
is a major source of emissions.

Particles emitted during the charging cycle have been identified as coke
balls, pyrolitic carbon, high-temperature coke, char, coal, mineral matter,

and fly ash.2s3

Particulate samples collected at one plant showed an
average of 57 percent tar.4 Tar is synonymous with benzene soluble _
organics (BSO) or coal tar pitch volatiles (CTPV). Analysis of the tar from
portions of the samples showed from 260.to 18,000 parts per million (by
weight) benzpyrene, which inclﬁdes 3,4 benzpyrene {benzo(a)pyrene). Other
polycyclic organic compounds identified as present were: | |

benz(c)phenanthrene

benz(é)anthracene

a benzfluoranthene isomer

a benzfluoranthrene isomer

cholaﬁthrene
These compounds are known or suspected to be carcinogenic. That carcinogenic
compounds are emitted from coke ovens has been well documented.5

The distribution of particlé sizes of the particu]ate'émissions shows two
distinct size groups.6 The finer particles (47 percent of the total)

have a mass mean diameter of 8.5 micrometers. The larger particles have a
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mass mean diameter of 235 micrometers. The tar portion of the particulate was
found primarily with the finer particles.
Table 3-2 shows tl'le results of an analysis of gaseous pollutants measured

7

at one plant.” Another source separates the gaseous emissions into

the following categories: nitrogen, nitrogen oxides, methane, hydrogen,
carbon monoxide, carbon dioxide, polynuclear aromatic hydrocarbons, and coal

tar pitch volatﬂes.a

Table 3-2. GASEQUS POLLUTANTS FROM CHARGING

Standard Cubic Standard Cubic Max imum
Pollutant meters per charge? feet per charge? concentration, ppm

Total hydrocarbons 0.96 K’}

Carbon dioxide 0.83 29

Carbon monoxide 0.50 17

Nitrogen oxides 0.0031 0.11

Sul fur dioxide 232
Hydrogen sulfide 42
Methane 4
FAmmonia 130
Phenol 31
Cyanide 16

3Fourteen megagrams (15 tons) of coal per charge.

For this type of fugitive emissions source, collection of representative

emission samples is extremely difficult and, consequently, very little data on



mass rates are available. No reliable, quahtitative measurements for POM's or
BSO are known to be available. However, a compilation of available data on
particulate emissions and results of one test tﬁat shows the percent BSO and
BaP in charging emissions are available.

EPA with input from the American Iron and Steel Institute is compiling
and analyzing data on particulate emissions from iron and steel mills to
define emission factors for each process. Though not finalized, current
information from this study suggeSts an emission factor for charging of about
0.5 grams of particulate per kilogram (1 pound/ton) of coal charged.9
Estimated emission factors in the literature vary by at least an order of
magnitude. This variation should be kept in mind as an indication of the
accuracy of the emission factor.

One test has been-conducted which indicates the percent organic in
particulates from charging. Samples were collected by putting enclosures
around the larry car drop sleeves and evacuating the emissions through a stack
which could be sampled. The samples were collected with an Anderson Impactor
or a cyclone and glass fiber filter, followed by impingers in an ice bath.
Reliable results for total mass or organic emissions were not obtained from
this test, but the percent BSO and some indication of the BaP cohtent were
obtained. Tﬁe average percent BSO measured (excluding the impinger catch) was
57.4 The 1mpingefs averaged 96 percent of the mass collected in the
front of the samplihg trains and contained an average of 60 percent BSO.Ip

Combining the particulate emission factor with these results, a BSO
emission factor is calculated as follows. It is assumed that the particulate
emission factor is based on data that does not reflect the‘bso collected in
impingers.
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BSO emission factor = (1 x 0.57) + (1 x 0.96 x 0.60) = 0.55 grams BSO/kilogram
of coal charged
(1.1 pounds/ton)

particulate emission factor

percent BSO in "front half" particulate
*impinger"™ particulate as percent of “"front half"
percent BSO in "impinger™ particulate

ooo
8RS~

Data on organic emissions from Russian and Czechoslovakian coke plants
have also been reported.ll The values reported as aromatic hydrocarbons
or tar range from 0.0005 to 0.1 g/Kg (0.001 to 0.2 1b/ton) of coal. Mass
exissions reported with these values were far below the 0.5 g/Kg particulate
enission factor used above. Because that emission factor is based on a
compilation of many sources of information, the BSO emission factor calculated
from it is judged more realistic than the values reported here.

The data on B(a)P emissions from the study that the percent BSO was
obtained are not sufficient to allow an emission factor to be calculated. Only
selected portions of some samples were analyzed for BaP. The results varied
considerably with values up to 3000 and one value at 18,000 ug/93 of BSO
r't.'portetl.lz For 12 of 19 samples the BaP concentration was below detectable limits;
which varied from 220 to 1400 ug/g of BSO depending on the sample size. If it
is assumed the portior of the sample analyzed is representative of the entire
sample, the 6 positive results (excluding the 1 high value) are equivalent to
2.8 x 10~ to 17 x 10~4 g BaP/Xg of coal charged (5.6 x 10-4 to 33 x 10~* 1b/ton).

The emissions from charging cause large visible clouds of smoke and fumes.
Figure 3-9 shows a typical uncontrolled charge, although at times the visible
enissions can almost completely obscure the larry car. These emissions will
last from when the coal starts to flow into the oven until the charging port

lids are replaced, which is a per'iod of about three minutes.
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Many variables can potentially influence the quantity of emissions during
charging. (The effect of these variables on the control of emissions is
discussed in Section'4.3.l.) Data are not available to quantify the effects
of these variables; however, the possibilities can be discussed. A higher
volatile content of the coal or the addition of more oil to the coal would be
expected to result in a greater volume of gases and fume (more emissions)
generated in the oven as these components decompose and burn. More moisture
in the coal will also add to the volume of gases (as it is comverted to steam)
in the oven, which tends to force emissions into the atmosphere more rapidly.
On the other hand, high moisture may retard the rate at which the temperature
of the coal increases since evaporation of the water absorbs considerable
heat. At lower.temperatures, the coal volatiles and oil will not decompose or
burn as fast which results ﬁ| less gas generation and less emissions.

The fineness of grind, Q\ich determines the size of the coal particles,
may be another factor that affects the emission rate. Finely ground coals
should have a greater tendency to be entrained in the effluent gases and
carried out of the oven than coarser ground coals. Also, the finer coal may
volatilize faster and generate more gas in a short time.

3.3.2 Leakage from Charging-Port Lids and Standpipes

After a charge, the charging port lids must be replaced and the standpipe
1ids closed to isolate the oven from the atmosphere. Any leaks, caused for
example by improperly seated or distorted lids, permit emissions to reach the
ateosphere. The bodies of the standpipes can also leak. Cracks or a broken

seal at the bottom of the standpipe are the most common causes of these leaks.



These emissions are expected to have a character similar to those from
charging, without the larger particles of coal .or coke. No measurements of
mass emissioﬁ§ have been made; however, their rate is primarily affected by

how well the charging port 1ids and standpipes are maintained and sealed.
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EMISSIONS OF ORGANIC COMPOUNDS FROM : “\

MILWAUKEE SOLVAY COXKING OPERATIONS ® : Q
- Presentation by Thomas J. Manthey % @
: Pickands Mather & Co. _ <:>'

Coking of bituminous coal causes the release of volatile
matter in the coal at the Milwaukee Solvay Plant. These
volatile compoundé are ducted to a chemical process where
various oils, tars, etc., are recovered. Thé nqn—recovefabie'
gases are then burned. Atmospheric emissions of organic

matter occur whenever the ovens are opened for charging

or pushing, and through leaks in the oven doors during the 24

to 25 hour coking period.

Quantitative hydrocarbon emission data from by-product
coking operations are almost non-existent. Limited data
aSéeﬁbled by the Federal Environmental Protection Agency in
thgir compilation of emission factors shows that approximately
4.2 pounds of hydrocartons are emitted per ton of coal thérged.
Of this total émission, about 66% is emitted during charging,
36% during coking, and 4% during pushing or discharging.

" 'An examination of the data upon which these generalized

factors were based, shows that approximately 75% of the

" charging emissions are composed of methane, a non-reactive hydro-

carbon, which ié usually present in the atmosphere. The
volatile matter in the coal used at Milwaukeé'Solvay is less
than 23% by weight. Coal used for blast furnace coke, ﬁpon which

the EPA factor was based usually contains about 30% volatile



Emissions of-reactive hydrocarbons durihg coking were
estimated to be O.28_pounds per hour, based on the fact that only
one-half of the total emissions are reactive.

1.5 1b/ton X .5 = 0.75 lb/ton X 9 ton = 0.28 lbs.

' 24 hours .
of reactive HC per hour.

Pushing emissions of hydrocarbons are .very small and
only account for about 4% of the total_coking emissions. The
longer coking time - 24 to 25 hours - used at Milwaukee ‘
tends to almost eliminate hydrocarbon eﬁissions from pushing
operations since very little volatile matter remain in the
finished coke.

We therefore feel that the Milwaukee Solvay plant complies
with the intent of Wilconsin Regulation NR 154.13 and that it
does not emit reactive hydrocarbon compounds in excess of the
pfescribed limits of 3 éounds in any one hour or 15 poundé in one
day.

Alternatively we can demonst:ate compliance in thatlemission
from the overall coking operation have been reduced by more thanl
85% . Uncontrolled emissions from coal coking could be construed
to be those emissions which are generated before recovery. Based
on a typical coke oven gas oontaining 35% methane and a gas generation rate
of 10,000 ft3/ton of coal, approximately 155'pounds of methane
woﬁld be emitted pér ton of coal. The actual estimated-émission

rate of 4.2 pounds per ton of coal represents a reduction of 97%.



matter. With a lower volatile content coaL, emissions during
charging would be lsss than the reported emission factor
value. In addition, the shorter charging time, and increased
suction on the oven during charging as described by Mr. Lenz
will decrease total charging emissions.

Emissions of reactive hydrocérbons during charging have
been estimated by our consultants to be on the order of 1.9
pounds per charge. This was computed by taking one-fourth of
the reported emission factor as a non-methane hydrocarbon,
‘multiplying this value by two-thirds fo account for the lower
vélatile content.coal, and taking half of this final value as

being in a non-reactive form -- mainly benzene.

(2.5 1b/ton X 0.25 X 0.67 X 0.5)= 0.21 1b/ton of coal charged

0.2l'lbs/£on'x 9 tons of dry coal = 1.9 1lbs. reactive HC emitted

This emission occurs over -a 3 to 5 minute period.
Hydrocarﬁon-emissions during the cdking cycle occur mainly.
through leaks in the oven. Limited reported data show that these
emissions are also largely methane: Laboratory tests conducted
by our consultant show an average of 46% methane evolved during
simulated coking. The lower coking.temperature used at our
Milwaukee Plant - 1900°F compared to 2200°F at a conventional
plant - would tend to reduce emissions during coking sinéelless

expansion takes place. The effective maintenance program at our

plant also reduces leakage emissions during coking.
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January. 19, 1973 JAN 22 1974

T. J. MAN =t

Mr. Thomas J. Manthey
Director, Public Affairs
Pickands Mather & Co.
1100 Superior Avenue
Cleveland, Ohio 44114

Dear Mr. Manthey:

In regard to consulting services to be provided for Pickands
Mather & Co. in support of their response to the U.S. Environ-
nmental Protection Agency Notice of Violation (Milwaukee Solvay
Coke Plant) dated January 9, 1974, PEDCo-Environmental is
pleased to propose the following scope of work:

° Task 1 - Perform a complete and detailed emissions
inventory of the Milwaukee Solvay Coke plant complex
for the following pollutants; particulates, sulfur
dioxide,Vﬁydrocarbons, carbon monoxide, and hydrogen
sulfide. We will develop emission factors specific
for this plant's operations and raw materials usage.
All data will be developed from on-site observations,
literature references, and calculations. No source
testing by PEDCo-Environmental will be involved. We
will also visit the Chicago EPA office to discuss our
results and compare calculations with appropriate
Federal staff. Three copies of a report covering all
aspects of this task, documented as required, will be
submitted on or before February 19, 1974.

° Task 2 - The Wisconsin State air pollution laws do not

‘ directly apply to emissions from coking operations,
however it is our opinion that the rule which applies
to other processes which involve the use of heat and
restricts the gaseous hydrocarbon emissions to 15 1lbs.
per day could be applied to each of the coking ovens,.
Therefore in an effort to determine the quantity of
gaseous hydrocarbon emissions from the ovens, we propose
to measure the quantity of gaseous hydrocarbons which are
liberated during the coking process. In order to accomplish
this task, three samples of the coal most commonly used
by the Milwaukee Solvay plant, will be distilled in the
absence of air and the gaseous volatile hydrocarbon




Mr. Thomas J. Manthey

Pickands Mather & Co.

Cleveland, Ohio 44114

January 19, 1974 Page 2

products will be collected at ambient temperature and

their mass (expressed as methane) determined using gas
chromatography with flame ionization detection. 1In

addition to this measurement, the methane content of this
gaseous fraction will also be determined and subtracted from
the total hydrocarbon content. The purpose of this sub-
traction is to arrive at a value for "total hydrocarbons
less methane" which is presently used by the Federal EPA

for the measurement of ambient levels of hydrocarbons.

As a result of this study, we will be able to determine
the maximum possible gaseous hydrocarbon emissions from
coking the type of coal presently used at the Milwaukee
Solvay Coke plant. We feel that there is a good possibility
that the level of gaseous hydrocarbons, emitted during a
24-hour period, will be less than 15 1lbs. per coke oven.
The same reporting conditions specified in Task 1 apply.

° Task 3 - I will personally review the Notice of Violation
and prepare my recommendations for your position in response
to the allegations presented in the citation. This information
can be supplied by February 8th if required.

Our firm-fixed-price for each of the above tasks is:

Task 1 - $4,600
Task 2 - $1,800
Task 3 - $1,000.

These costs include all labor, travel, other expenses, and fee.
My time plus expenses incurred on 1/17/74 are included in Task 3
costs.

Should you require either Mr. Gerstle or me to be present at
either State or Federal Hearings, our standard fee of $300/day
plus expenses will apply.

Tom, it was a real pleasure to meet with you again and we appreciate
the opportunity to respond to your request. Please advise me of
your decision in this matter as soon as possible.

Sincerely,
PEDCO- TIRONMENTAL SPECIALISTS, INC.

Geor
President

GAJ :mam

cc: Mr., Richard W. Gerstle



